FOREWORD
Global food demand is projected to increase by 50% in the next thirty years. This increase comes about in large part due to population growth, but at a time when cereal production on a per capita basis has been decreasing. At the beginning of the 21st century, cereal utilization was slightly higher than production. This does not mean that population growth is outpacing food production, but rather that other factors such as low world cereal grain prices along with a changing food consumption pattern have resulted in a shift of cropland from cereal production to other foodstuffs. Wheat and rice, the subject of this publication, account for more than 50% of the world cereal production, and combined they produce grains for about 20% of the world population.
Rice-wheat growing areas have shrunk in per capita terms. The intensifying competition for water may well enhance this decrease in land area available for flooded paddy rice culture, the system responsible for 75% of the total production. Loss of production of flooded paddy rice is crucial not only from the standpoint of loss of irrigation water, but this method of production has been an effective weed control technique. Without the ability to flood, producers will be forced to use other weed control techniques, including the more expensive systems that involve herbicides.
This publication identifies the problems that agronomists will need to solve to ensure that rice and wheat production continue to increase at the rate necessary to sustain the world food supply, while at the same time preserving natural resources for future generations. This publication will serve as an excellent reference for future policy makers as well as for those that conduct research aimed at meeting the world cereal needs.
The American Society of Agronomy is grateful to the Editors, the organizing committee, and the authors for their untiring efforts at creating this excellent publication. We are also appreciative of the contributions made by the International Rice Research Institute (IRRI) and Centro Internacional de Mejoramiento de Maiz y Trigo (CIMMYT).
vii ROBERT G. HOEFT President American Society of Agronomy

PREFACE
Rice-wheat rotation is one of the world's largest agricultural production systems, occupying 24 million ha of cultivated land on the Indo-Gangetic Plains and in China. It accounts for about one-third of the area of both rice and wheat grown in South Asia, and it produces staple grains for more than one billion people, or about 20% of the world's population. The adoption of Green Revolution technologies led to impressive increases in rice and wheat production from 1965 to 1985, but concerns are arising that future production increases may not keep pace with demand as populations continue to expand. Rice-wheat growing areas have shrunk in per capita terms from 1200 m 2 in 1961 to less than 700 m 2 now. In the many areas that are already double-or even triple-cropped, intensification is not an option. Yield increase is the only remaining strategy for coping with growing demand, but the very high rates of yield growth achieved in some areas during the Green Revolution era are probably not repeatable. Production costs are steadily increasing, and water-induced land degradation, the slow loss of soil fertility, and increasing incidence of pests are other limitations to production. These factors all fuel the fears of agricultural scientists and economists that food production may fail to increase by 2.5% each year, the rate required to feed growing populations, raise incomes, and reduce malnutrition. To meet this challenge, technologies that will enhance productivity, ensure environmental safety, and conserve natural resources are emerging.
This ASA Special Publication is devoted to (i) discussing the challenges facing the sustainability of rice-wheat systems, (ii) reviewing emerging technologies in rice and wheat and their integration into the systems, and (iii) identifying knowledge gaps and priorities for future research. The 10 chapters are co-authored by a diverse group of 36 scientists from 8 countries. The first four chapters (Gupta et al., Grace et aI., Ladha et aI., and Byerlee et al.) present a comprehensive picture of sustainability dimensions in rice-wheat systems. The next chapter (Sharma et al.) provides a critical analysis of the effects of soil puddling in rice on the performance of the subsequent wheat crop. There follow four chapters (Balasubramanian et aI., Hobbs and Gupta; Samra et aI., and Connors et aI.) describing technological options for rice and wheat in the systems. The last chapter (Gaunt et al.) explores the implications of adopting a research approach that focuses on people and livelihoods.
This publication is the product of a great deal of effort at both IRRI and CIM-MYT, and at the ASA-CSSA-SSSA. We thank Ronald P. Cantrell and Timothy G. Reeves, the directors general of IRRI and CIMMYT, respectively, for their overall support for the symposium and for making this publication possible. The editors also wish to thank Erick Fernandez, A-6 division program chair, for organizing the symposium, Timothy Reeves for chairing the sessions, the participants for .., 
